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The Solutions of three Chorographic Problems^ by 
a Member of the Philofophical Society c/Oxford. 

TH E three following Problems may occur at Sea, 
in finding the diftance and pofition of Knocks, 
Sands, &c. from the fliore; or in furveying the Sea 
Coaftj when only two» objects whofe diftance from 
each other is known, can be feen at one ftation : but 
efpecially they may be ufeful te one, that would make 
a Map of a Gountrey by a Series of Triangles deriv- 
ed from one or more meafured Bafes,- which is the 
moft exact way of finding the bearing and diftance 
of places from each other, and thence their true Lon- 
gitude and Latitude ; and may confequently occur to 
one that would in that manner meafure a Degree on 
the Earth. 

The Firfi Problem (Fig. i. and 2.) 
There are two objects B and C, whofe diftance B C 
is known, and there are two ftations at A & E, 
where the objects B, fbeing vifibie, &the ftations one 
from another, the Angles B AC, B AE, AEB, A EC, 
are known by Obfervation, (which may be made with 
an ordinary Surveying Semicircle:, or Groflaff, or i£ 
the objects be beyond the view of the naked Ey, 
with a Telefcepic Quadrant) to find the diftances or 
lines AB, AC, AE, EC 
ConjtruUion. 

In each of the triangles B AE, CAE,two angles at 
A, E, being known, the third is alfo known : then take 
any line *z at pleafure, on which constitute the tri- 
angles j3<*g, aty refpectively equiangular tothetrian- 
%\e*BAE, AEC ; join (3 y. Then upon B C conftitnte 
the triangles B CA, B CE equiangular to the correfpon- 
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dent triangles @y*, @ye, }o\nJE, and the thing is ma- 
il ifeflly done. 

The Calculation. 
Afluming** of any number of parts, in the trian- 
gles <*j8"g, ayi, the angles being given, the fides «/3, 
* 7, e@, sy may be fouud by Trigonometry : then in 
the Triangle fiay, having the angle j3#y, and the 
legs */S, ay, we may find jQy. Then jSy. BCr.&a. 
BA:: |3s. BE:: y a. CAr.yt. CE. 

The fecond Problem ('Fig. 3 & 4.^ 
Three objects 2?, C, A are given, or ('which is the 
fame) the fides, and confequently angles of the trian- 
gle JSTZ) are given; alfo there are 2 points or fixa- 
tions A, E, fuch, that at A may be ieen the three 
points B,C,E, but not 2); and at the ftation, is, may 
be ieen A,C,D, but not B, that is the angles BAC r 
B AE, A EC, AE D, (and confequentfy E AC, A EC,) 
are known by obfervation ; to find the lines AB, AC* 
AE, EC, ED. 
Confirutlion. 

Take any line at at pleafure, and at its extremitys 
make the angles t ay, ta@, at y, atJ[, equal to the 
correfpondent obferved anglesZ? AC, EAB, AE C, AE D. 
Produce 9> *> <A,s, til they meet in <p, join <py, then 
upon CB defcribe ('according to 33. 3. Eucl) a Seg- 
ment of a circle, that may contain an angle = y<£/3j 
and upon CD defcribe a Segment of a circle capa- 
ble of an angle = y<pA; fuppofe F the common fe- 
aion of theie 2 circles; join FB, FC, FD; then from 
the paint C, draw forth the lines C A, CE, fo that the 
single FCA may be = <py«*,, and FCE~<pyt; io A,E, 
the common feclions of C A, CE, with FB, FD, mil 
be the points required, from whence the reft is eafiiy 
deduced. The Calculation. 

Atiuming at of any number, in the triangles * ye, 
*^% aJi the angles being given 3 with the fide •«* af- 
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fum'd, thefides *y, ey, a <p, « P, wil be known; then in 
the triangle y *<p, the angle y«<p with the legs ay, 
*<p being known, the angles atpy, a,y(p with the fide 
<py will be known: then as for the reft of the 
work in the other figure, the triangle BCD having all 
its fides and angles known, and the angles B FC, B FD, 
being equal to the found 0<py, /3 <p J\, 5 how to find 
FB, FC, FD by Calculation (and alio ProtraElicn) has 
been fhewn by Mr Collins (in Phil. TranfaU n. 69 p. 
2093. ) as to all its cafes , which may therefore 
fuperfede my fhewing any other way. 

But here it muft be noted, that if the fum of the ob- 
ferved angles, B AE, JED, is 180 degrees: then AB 
and ED cannot meet, becaufe they are parallel, and 
confequently the given folution cannot take place; 
for which reafon I here fubjoin another. 

Another Solution. 

Upon JSffFig. s-) defcribe a fegment B AC of a 
circle, fothat the angle of the fegment, may be equal 
to the oblerved l @<*>y, (which as above quoted is 
fhewn 33. 3. Euclid,) and upon CD defcribe a fegment 
CED of a circle, capable of an angle equal to the ob- 
fervedCEDj from C draw the diameters of thefe cir- 
cles CG, C H i then upon C G defcribe a fegment of 
a circle GFC, capable of an angle equal to the ob- 
ferved L A Ed likewife upon CH defcribe a circles feg- 
ment CF.H, capable of an angle equal to the oblerv- 
ed CAE: fuppofe F the common fe&ion of the two 
laft circles HFC, GFC, join FH, cutting the circle 
HEC'm E, join alfo FG, cutting the circle G AC in 
A: I fay that A, E, are the points required. 
Dem : 

For the L BACis — 3 * y by conftru&ion of the feg- 
ment, alfo the angles CEH, CAG, are right, becaufe 
each exifts in a femicircle.- therefore a circle being de- 
fcribed upon CF as a diameter, wilpafs thro E, A, There- 
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fore the angle CAE~ L CFE=CFH= (by conftru&ion) 
to the obferved angle y*e. In like maimer the L CEA=- 
CFJ—CFG— obferv'd angle ys<*. 

If the ftations A, E fall in a right line with the 
point C% the lines G J, H E being parallel, cannot 
meet: but in this cafe the problem is indeterminate 
and. capable of infinite Solutions. For as before upon 
CG deicribe a Segment of a circle capable of the *ob- 
ierved iyi& } and upon C H, defcribe a Segment capable 
of the obferved y*i : then thro C, draw a line any way 
cutting the circles in A,E, thefe points wil aniwer the 
queftion. 

The Third Problem. 

Four points B, C, D, F, (Fig. 6.) or the 4 fides of a qua- 
drilateral, with the angles comprehended are given ; 
alfo there are z ftations A and E fuch, that at A, only 
B,C,E are vifible, and at E only A,D,F, that is, the 
angles B AC, B A E, A ED, DEF are given.- to find 
the places of the two points A, E; and confequently, 
the lengths of the lines AB, AC, AE, ED, E F. 
ConftruUion. 

Upon BC (by 33. 3 .End. } de/cribe a fegmentof a 
circle, that may contain an angle equal to the obferved 
angle B AC, then from C draw the chord CM, or a line 
cutting the circle in M, fo that the angle B CM may 
be equal to the lupplement of the obferved angle BJE, 
i. e. its refidue to 180 degrees. In like manner on Dp 
defcribe a fegment of a circle, capable ofan angle equal 
to the obferv'd D EF, and from D draw the chord D N, 
fo that the angle FD iVmay be equal to the fupplement 
of the obferv'd angle AEF~ join MN, cutting the 2 cir- 
cles in A, E: I fay J,E, are the two points require. 
Bern : 

Join A3, AC, ED, EF, then is the L MAB~l 
£ CM (by 21.3. Eucl ; ) = fupplement of the obferv'd 
£ B AE by coufrru&ion, therefore the coaftru&ed 
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I BAE is equal to that which was obferved. Alfo 
the IB AC of the fegment, is by conftru&ion of the 
Segment, equal to the obferv'd £ B AC. In like manner 
the conftru&ed angles AEF, and DEF, are equal to 
the correfpondenst obferved angles AEF, D EF, there- 
fore A,E are the points required. 
The Calculation. 
In the Triangle BCM, the L B C M '(= fupplemeht of 
BAE) and L BMC (=BAC) are given, with the -fide 
BCi thence M-C may be found; unlike manner^ iNThi 
the a D NF may be found. Bui the L MCD'J^ BCD 
-BCM) is known with its legs MC, CD, therefore its 
bale MD, and L MDC may be -known. Therefore 
the L MD N. (—CDF'.'CD M*-F D N) is known, with its 
legs MD, DN; thence M N with the angles DMN, 
D NM, will be known. Then the L CM A{—iD MC 
4 DMN) is known-, with the i MAC { — MAB 
4 Z? AC) and MC before found ,• therefore M A and AC 
wil be known. In like manner in the triangle EDN. 
the angles E,N, with the fide D N being known, the 
'fides EN, ED will be known; therefore AE (~MN 
--MA--EN) is known. Alio in the triangle -^A^the 
/. A with its fides B C» C,A being known, the Me.,AB 
will be kneWn, with the £ BCA-, fo in the triangle 
EFD, the L E with the fides, ED, DF being known, 
^i^wil be found, with the LEDF. Laftly in tlie tri- 
angle A CD, the L A CD (=B CD--B C-A) with itslegs 
AC, CD being known, the fide AD wil be known, and 
in like manner EC in the triangle ED C. 

Note that, in this prqbl^m, as alfo in the ftrft and 
iecond r if the two ftations fall in a right lijgte with 
ei thereof the given objecTs: the locus of A, or E, be- 
ing a circle, the partieular point of A> or J?, cannot be 
determined from the things given. 

As to the other cafes or this third problem, wherein 
-4;and E, may fhift places, i. e. only D, F, E may be iyi» 
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fible st A, and only A,B,C at Ei or wherein B,D,E, 
may be vifible at ^,and only C,F,A, at E-, or where- 
in /may be of one fide of the quadrilateral, and E 
on the other; or one of the ftations within the quadri- 
lateral, and the other without it : I (hail for brevitys 
fake omit the figures, and diverfityof the SignS4 and-- 
in the calculation, and prefume that the Surveyour wil 
eafily direct himfelf in thofe cafes, by what has been faid. 
The Solution of this third problem is general, and 
ferves alio for both the precedent. For fuppofe C, D 
the same point in the laft figure, and it gives the folu- 
tion of thefecond problem •• but if B, C, be fuppos'd the 
fame points with D,F, by proceeding as in the laft, you 
may directly folye the firft problem. 



A Letter from William Molyneux Efq ; to one of 
the Secretarys of the R. S. concerning the Cir- 
culation of the blood as feen, by the help of a 
Micro/cope^ in the Lacerta Aquatica. 

Dublin Oftoh 27. 1685". 
Sir, 

OU R Society lately received tnanfcripts of two 
of D r Gardens Letters, the firft dated form A- 
berde en July 17-16%?. to D r Middletom the other Sept. 
4. idly, to D r Plot. To both thefe Letters I have 
fomethingtofay. 

In the firft he gives an Account of the Vifible Circula- 
tion of the blood in the Water-Newt or Lacerta Aquatic a- t 
truely I am heartily glad, that this Learned and Inge- 
nious D r has hit upon this Experiment j tis now above 
two years and an half, fince I firft Difcovered this fur- 
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